Significant findings
The authors established a new serum-free coculture system of chondrocytes and monocytes/ macrophages. In this system cells were embedded separately into agarose gel layers to prevent direct contact between the two cell types whereas communication via soluble mediators was possible. Serum was strictly omitted to avoid interference with paracrine interaction between the two cell types. Using this system, the authors analyzed the expression of matrix metalloproteins (MMPs) and tissue inhibitors of MMPs at the mRNA and protein level.
As a result, they found that chondrocytes, but not monocytes, produced MMP-1 and MMP-3 protein.
The production of these MMP proteins increased over time in the coculture system. In contrast, no synthesis of MMP-9 was detected in chondrocyte cultures. Monocyte cultures produced the precursor of MMP-9 (pro-MMP-9), but not the biologically active protein. In the coculture system, both pro-MMP-9 and the active MMP-9 proteins could be detected. Since treatment of monocytes with MMP-3 inhibitor II prevented the activation of Pro-MMP-9 in the coculture system, the authors concluded that the activation of pro-MMP-9 is dependent on the presence of chondrocyte-derived MMP-3.
Comments
This new coculture system is an interesting model to explore the paracrine cross-talk that may take place between chondrocytes and monocytes/macrophages in inflammatory joint diseases. To ascertain the validity of this model, the authors showed that chondrocytes reduced synthesis of the matrix components (e.g. aggrecan and collagen II) and coculture with monocytes/macrophages increased the degradation of them. In this paper, they focused only on proteolytic enzymes. However, under inflammatory conditions, many cytokines are produced that regulate synthesis of MMPs from cells. To better understand the mechanisms governing cartilage degradation of inflammatory joints, a more detailed analysis of the effects of inflammatory cytokines is needed.
